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1 . A combination omubstances, at least two of which exhibit amphipatic 
properties when contacted with a suitable liquid medium, said two substances differing 
in their solubility in this medium and said combination being capable of forming 
extended surfaces, especially membrane surfaces, in contact with said medium, such 
that molecules of an amphipatia third substance can associate with said surface, wherein 
said at least two substances are sblected so that 

- substance which is more soluble in said liquid medium than the other substance forms 
less extended surfaces thaAsaid other substance of the combination and 

-molecules of the third substance ale more likely to associate with the extended surfaces 
formed by the other at least two substances combined than with an extended 
surface formed by said other, |ess soluble substance alone. 

2. A combination of subsrahcei, at least two of which exhibit amphipatic 
properties when contacted with a suitktt|Aiqurd medium, said two substances being 
capable of forming, at least when coiAbmed, an extended surface, especially a 
membrane surface, in contact with saia^adiufa, said surface carrying a net electric 
charge, such that molecules of a further bpghipatic substance with a net electric charge 
can associate with said surface, and the net charge density of the surface and the net 
charge of the amphipatic molecules associating with the surface have the same sign 
(both negative or both positive). \ 

3. A combination of substances, at lqast two of which exhibit amphipatic 
properties when contacted with a suitable liquid medium said two substances differing 
in their solubility in this medium and being capable of forming, at least when combined, 
extended surfaces, especially membrane surfaces, intcontact with said medium, such 
that molecules of an amphipatic third substance can associate with said surfaces, said at 
least two substances being selected so that \ 

-the substance which is more soluble in said liquid meoium than the other substance 
forms less extended surfaces than said other substance oVthe combination, 
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-molecules of the third substan&e are more likely to associate with the extended surfaces 
formed by the combination of tire two substances than with an extended surface formed 
only by said other, less soluble substance, and 

-the surfaces formed by the combmed substances as well as the molecules of the third 
substance likely to associate with spid surface, are both negatively charged or both 
positively charged. 



4. A combination according to claim 
characterised in that it comprises atlleast one amphipatic substance capable of self- 

10 aggregating to form an extended suifaWwhich becomes more flexible when said 

substance is mixed with other combigupoi} components, especially with an amphipatic 
substance which is more soluble in t&e UgltecThiediuin than said self-aggregating 
substance, and especially where said\\w$ substances differ in solubility in the medium at 
least 10-fold, and preferably at least 

5. A combination according td«lainTs~lr2 = 6f : 37 

characterised in that it comprises at least one amphipatic substance capable of self- 
aggregating to form an extended surface, and at least one amphiphatic substance which, 
when incorporated into said surface, supports an increased curvature of said surface, the 
20 concentration of said curvature-increasing substance being below 99% of the saturation 
concentration, or of that concentration above \yhich the surface could not be formed, 
whichever is higher. 



6. A combination according to claim 4 w5? 
25 characterised in that the concentration of said more soluble or curvature-increasing 
substance amounts to at least 0.1 %, frequently to \-80 %, more preferably to 10-60 %, 
and most preferably to 20-50 % of the relative concentration as defined in claim 5. 



30 



7 . A combination according to claim 5 <©f6A 
characterised in that the surfaces have an average curvature (defined as the inverse 
average radius of the areas enclosed by the surfaces) corresponding to an average radius 
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between 15 nm and 5000 nm, often between 30 nm and 1000 nm, more often between 
40 nm and 300 nm and most preferably between 50 nm and 150 nm. 

8 . A combination according to.^jume,oficl^ms-^-C<5^; 
characterised in that the surface ii supported by a solid, especially by a supporting 
surface of suitable curvature or sizel 

~Y~Y\ ^ 

9 . The combination of an y - bne of^teiffls^thfeugh-8- — » 

characterised in that the relative concentration of surface-related charged components 
is between 5 and 100 rel. mole-%, mdffefreferably between 10 and 80 rel. mole-%, and 
most preferably between 20 and 60 rel m0le-% of the concentration of all surface- 
forming amphipats taken together. 

10. Combination according t& an^Hie-ofdaims^4o-9} — 
characterised in that the average chargL4ensity on the surface is between 0.05 Cb m" 2 
(Coulomb per square meter) and 0.5 Cb m" 2 , preferably between 0.075 Cb m 2 and 0.4 
Cb m 2 and particularly preferably between 0.10 Cb m" 2 and 0.35 Cb m" 2 . 




1 1 . The combination of any-one 
) characterised in that the concentration andlthe composition of background electrolyte, 

which preferably comprises mono or oligovalent ions, is chosen so as to maximise the 
positive effect of charge-charge interactions on the desired association and corresponds 
to ionic strength between I = 0.001 and 1=1, preferably between I = 0.02 and I = 0.5, 
and even more preferably between I = 0.1 and If 0.3. 

! cJ^-X 2 — 

12. The combination of aB^se^fete&as4^f©ugSTT=^- 
characterised in that the substance which is less soluble in the liquid medium, and 
which preferably is the surface-building and/or chalee carrying amphipatic substance in 
the system, is a lipid or lipid-like material, whereas the substance which is more soluble 

) in the liquid medium, and preferably is the substanceWusing increased surface 
curvature, flexibility or adaptability and/or is the charge carrying substance, is a 
surfactant, or is identical with the third, associating substance. 
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1 3 . The combination of any-one, of claims 1 through 12, 

characterised in that it comprises arrangements of molecules in the form of minute 
fluid droplets suspended or dispersed in a liquid medium and surrounded by a 
membrane-like coating of one on several layers of at least two kinds or forms of self- 
aggregating amphiphilic substances, said at least two substances having an at least 10- 
fold, preferably an at least 100-Md difference in solubility in the preferably aqueous, 
liquid medium, such that the average diameter of homo-aggregates of the more soluble 
substance or of hetero-aggregateslof both substances is smaller than the average 
diameter of homo-aggregates of tne less soluble substance. 

14. Combination according to aay^onc of the - pr eeedffig=ela*ms, wherein the 
total content of all amphipats that caA form a surface is between 0.01 and 30 weight-%, 
particularly between 0.1 and 15 weigM-X and most preferably between 1 and 10 
weight-% of the total dry mass of the aggregates, especially if the combination is to be 

1 5 applied on or in the human or animal 

15. Combination accordiJaklto an 4H 3ne = o g^e^eediHgielaimsf 
characterised in that it contains at lliakt ojfe (bio)compatible polar or non-polar 
surface-supporting lipid as the strbstdfeTwhich forms more extended surfaces, wherein 

20 the surfaces formed by the combination preferably have a bilayer structure. 

16. Combination according to dlaim 1 5, wherein said extended surface- 
forming substance is a lipid or a lipoid from a biological source or a corresponding 
synthetic lipid, or is a modification of such k lipid, preferably a glyceride, 

25 glycerophospholipid, isoprenoidlipid, sphing&lipid, steroid, sterine or sterol, a sulphur- 
or carbohydrate-containing lipid, or any other lipid capable of forming bilayers, in 
particular a half-protonated fluid fatty acid, ancftpreferably selected from 
phosphatidylcholines, phosphatidylethanolamines, phosphatidylglycerols, 
phosphatidylinositois, phosphatidic acids, phosplratidylserines, sphingomyelins or 

30 sphingophospholipids, glycosphingolipids (e.g. it h a cerebroside, 

ceramidpolyhexoside, sulphatide, sphingoplasmalogene), gangliosides, or other 
glycolipids or synthetic lipids, in particular of the dibleoyl-, dilinoleyl-, dilinolenyl-, 
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dilinolenoyl-, diarachidoyl-, dflauroyl-, dimyristoyl-, dipalmitoyl-, distearoyl, or 
corresponding sphingosine der^ative, or any other glycolipid or diacyl-, dialkenoyl-, or 
dialkyl-lipid. 

1 7. Combination according to any-of ciaims4^threttgh-l-6; wherein said 
surfactant is a nonionic, a zwitterlonic, an anionic or a cationic surfactant, especially a 
long-chain fatty acid or alcohol, an alkyl-tri/di/methyl-ammonium salt, an alkylsulphate 
salt, a monovalent salt of cholate, aeoxycholate, glycocholate, glycodeoxycholate, 
taurodeoxycholate, or taurocholateian acyl- or alkanoyl-dimethyl-aminoxide, esp. a 
10 dodecyl- dimethyl-aminoxide, an al\cyl- or alkanoyl-N-methylglucamide, N-alkyl-N,N- 
dimethylglycine, 3-(acyldimethylan&nonio)-alkanesulphonate, N-acyl-sulphobetaine, a 
polyethylen-glycol-octylphenyl etheA esp. a nonaethylen-glycol-octylphenyl ether, a 
polyethylene-acyl ether, esp. a nonaethyteikdodecyl ether, a polyethyleneglycol-isoacyl 
ether, esp. a octaethyleneglycol-isotripjecyl ether, polyethylene-acyl ether, esp. 
15 octaethylenedodecyl ether, polyethyMneglycol-sorbitane-acyl ester, such as 

polyethylenglykol-20-monolaurate (Tflv^fli 20^or polyethylenglykol-20-sorbitan- 
monooleate (Tween 80), a polyhydro%etJiylene4acyl ether, esp. polyhydroxyethylene- 
lauryl, -myristoyl, -cetylstearyl, or -ole^y^ether/ as in polyhydroxyethylen-4 or 6 or 8 or 
10 or 12, etc. -lauryl ether (as in Brij serksWr in the corresponding ester, e.g. of 
20 polyhydroxyethylen-8-stearate (Myrj^RV- W^ate or -oleate type, or in polyethoxylated 
castor oil 40 (Cremophor EL), a sorbitane-mbnoalkylate (e.g. in Arlacel or Span), esp. 
sorbitane-monolaurate (Arlacel 20, Span 20)Aan acyl- or alkanoyl-N-methylglucamide, 
esp. in or decanoyl- or dodecanoyl-N-methyMucamide, an alkyl-sulphate (salt), e.g. in 
lauryl- or oleoyl-sulphate, sodium deoxycholare, sodium glycodeoxycholate, sodium 
25 oleate, sodium taurate, a fatty acid salt, such as sodium elaidate, sodium linoleate, 
sodium laurate, a lysophospholipid, such as n-octadecylene(=oleoyl)- 
glycerophosphatidic acid, -phosphorylglycerol, on-phosphorylserine, n-acyl-, e.g. lauryl 
or oleoyl-glycero-phosphatidic acid, -phosphorylgwcerol, or -phosphorylserine, n- 
tetradecyl- glycero-phosphatidic acid, -phosphorylgwcerol, or -phosphorylserine, a 
30 corresponding palmitoeloyl-, elaidoyl-, vaccenyl-lysaphospholipid or a corresponding 
short-chain phospholipid, or else a surface-active polypeptide. 



WO 00/24377 \ , r JTCT/EP98/06750 

1 8. Combination according to^aoyrono^flclaiinsJ^ta^ 
characterised in that the surfacd formed from the combination contains charged 
membrane components in the relative concentration range 1 to 80 mol-%, preferably 10 
to 60 mol-% and most preferred between 30 and 50 mol-%. 

qJU^-t^ hi 

1 9. Combination according tc^>H3ne^fthe^daim5-H- through i^7~^ 

characterised in that a phosphatidylcholine and/or a phosphatidylglycerol is the 
surface-supporting substance and a IVsophospholipid, such as lysophosphatidic acid or 
methylphosphatidic acid, lysophosplktidylglycerol, or lysophosphatidylcholine, or a 
10 partially N-methylated lysophosphatifiylethanolamine, a monovalent salt of etiolate, 
deoxycholate-, glycocholate, glycodedbtycholate- or any other sufficiently polar sterol 
derivative, a laurate, myristate, palmitifQ&leate, palmitoleate, elaidate or some other 
fatty acid salt and/or a Tween-, a Myfi-1 or/a Brij-type, or else a Triton, a fatty- 
sulphonate or -sulphobetaine, -N-glumiyd^^ (Arlacel or Span) surfactant is 

15 the substance less capable of forming \h\ extended surface. 

20. Combination accordingUo bn£of^ 

characterised in that the averag^rajlkr^Qf the areas enclosed by said extended surfaces 
is between 15 nm and 5000 run, often between 30 nm and 1000 nm, more often between 
20 40 nm and 300 nm and most preferably between 50 nm and 1 50 nm. 

2 1 . Combination according to aimone=©*^ 

characterised in that the third substance, which can associate with the extended 
surface, comprises contains repeating subunits^ especially in the form of chain 
25 molecules, such as oligomers or polymers, especially with an average molecular weight 
above 800 Daltons, preferably above 1000 Daltdns and often even above 1500 Daltons. 
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22. Combination according to claim 2 1 
characterised in that the third substance is of biological origin, and preferably is 
bioactive. \ 
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2 3 . Combination according to an$Lflnfi - o £ c4a i mo 1 through 23 r 
characterised in that the third subWice associates with the membrane-like extended 
surface, especially by inserting itselV in the interface(s) between the membrane and the 
liquid medium in contact with said ifyembrane. 

24. Combination according to-ffiy=©fle^fdmms=tte=2^ wherein the content 
of chain molecules corresponding to aaid third substance, is between 0.001 and 50 rel. 
% compared to the mass of adsorbent surface and often is between 0.1 and 35 rel. %, 
more preferably is between 0.5 and 25kel. %, and most suitably is between 1 and 20 

10 rel. %, whereby the specific ratio value\is likely to decrease with increasing molar mass 
of said chain molecules. 
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25. Combination accordinj 
chain molecule is a protein, and at lea 
surface, provided that such part has at 
propensity to bind to said surface. 



o£eiaims 2 1 through S4r wherein 



It aWae^of said molecule is associated with the 
thred segments or functional groups with a 



26, Combination according tc 



of claims 21 through 24 r 



characterised in that said chain molecules belong to the class of polynucleotides, such 
as DNA or RNA, in the natural form or after ]phemical, biochemical, or genetic 
modification. 

27. Combination according to any one of claims 21 thfeugh-24r 
characterised in that said chain molecules belong to the class of polysaccharides with 
at least partial propensity to interact with the sunace either in the natural form or after 
some chemical, biochemical, or genetic modification. 

28. Combination according to afiy-eeed&el^^ the 
chain molecule can act as an adrenocorticostaticumi a B-adrenolyticum, an androgen or 
antiandrogen, antiparasiticum, anabolicum, anaesthejticum or analgesicum, analepticum, 
antiallergicum, antiarrhythmicum, antiarteroscleroticum, antiasthmaticum and/or 
bronchospasmolyticum, antibioticum, antidrepressivum and/or antipsychoticum, 
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antidiabeticum, an antidot, antiemfeticum, antiepilepticum, antifibrinolyticum, 
anticonvulsivum, anticholinergicum, enzyme, a coenzyme or corresponding inhibitor, 
an antihistaminicum, antihypertonicum, a biological inhibitor of drug activity, an 
antihypotonicum, anticoagulant, ar timycoticum, antimyasthenicum, agent against 
Morbus Parkinson or Morbus Alzh ;imer, an antiphlogisticum, antipyreticum, 
antirheumaticum, antisepticum, a ri spiratory analepticum or a respiratory stimulant, a 
broncholyticum, cardiotonicum, chi motherapeuticum, a coronary dilatator, a 
cytostaticum, a diureticum, a gangli un-blocker, a glucocorticoid, an antiflew agent, a 
haemostaticum, hypnoticum, an imi mnoglobuline or its fragment or any other 
immunologically active substance, a.bioactive carbohydrate(derivative), a contraceptive, 
an anti-migraine agent, a mineralo-c&rticoid, a morphine-antagonist, a muscle relaxant, 
a narcoticum, a neurotherapeuticum k neurolepticum, a neurotransmitter or its 
antagonist, a peptide(derivative), qft qptlfalmicum, (para)-sympaticomimeticum or 



(para)sympathicolyticum, a protei 11 
mydriaticum, a psychostimulant, r 
antagonist, a sedating agent, a spasi 
vasoconstrictor or vasodilatatoi 



a psoriasis/neurodermitis drug, a 
, any sleep-inducing agent or its 
lofyticyfn, tuberculostaticum, urologicum, a 

ticum or any of the wound-healing substances, 



or any combination of aforesaid agents. 1 



29. 



Combination according to^fiy-©Re=o£*he=p^ said 



third substance chain molecule or agent is\a growth modulating substance. 



30. Combination according to ailtes& hc p recedi ng etfffe ftvwherein said third 
substance agent has immunomodulating properties, including antibodies, cytokines, 
lymphokines, chemokines and correspondingly active parts of plants, bacteria, viruses, 
pathogens, or else immunogens, or parts or modifications of any of these. 



3 1 . Combination according to,afty*edfc=dkk& ^ccding claims , wherein said 
third substance agent is an enzyme, a co-enzymeW some other kind of bio-catalyst. 
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32. Combination according to 
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, wherein said 



third substance agent is a recognition molecule, including inter alia adherins, antibodies, 
catenins, selectins, chaperones, or oarts thereof. 



33 . Combination according to -any 
agent is a hormone, especially insuli l 



ronerofthe-preeedmg^ 



Sims-, wherein said 



to anyone of the pr ec eding -claims? 



34. Combination according 
characterised in that it contains 1 through to 500 1.U. insulin/mL, in particular 



between 20 and 400 LU. insulin/mL End most preferred between 50 and 250 I.U. 
insulin/mL, preferably of human recoi nbinant or humanised type. 



35. Combination accordi: 
characterised in that it contains 
particular between 0.1 and 15 mg ah 
interleukin/mL, said interleukin bei: 
including IL-2, IL-4, IL-8, IL-10, IL 
practically desirable drug concern 



to i 



iwfcefl 0.01 mg and 20 mg interleukin/mL, in 
lost preferred between 1 and 10 mg 

for the use in humans or animals, 
|l2l if necessary after a final dilution to reach the 
iti§a>mnge. 

36. Combination according to ba^joee-o f the preceding dmmsr 
characterised in that it contains up to 20helative wt-% interferon, in particular 
between 0.1 and 15 mg interferon/mL and most preferred between 1 and 10 mg 
interferon/mL, said IF being suitable for the use in humans or animals, including but not 
restricted to IF alpha, beta and gamma, can be used, if necessary after a final dilution 
that brings the drug concentration into practically preferred concentration range. 

37. Combination according to any^Sne-e f the pr c c c d ing-etetmsr- 
characterised in that it contains up to 25 mg nerve growth factor (NGF) / mL 
suspension or up to 25 relative w-% of NGF aslan agent, especially 0.1-15 rel. w-% 
protein and most preferred between 1 and 10 rel.\wt-% NGF, preferably human 
recombinant NGF and, if needed, diluted before i&e. 
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38. Combination accord! 
characterised in that the suspensic n contains up to 25 mg of immunoglobulin(lg)/mL 
suspension or up to 25 w-% of Ig relative to total lipid, preferably with 0.1 rel. w-% to 
15 rel. w-% protein and most advisable with 1 rel. w-% to 10 rel w-% immunoglobulin, 
whereby the agent is used in the for u of an intact antibody, part of it, or a biologically 



acceptable and active modification 



hereof. 



39. A method of preparing a formulation of an active agent, especially a 
biologically, cosmetically and/or pi: armaceutically active agent, 
characterised by the steps of 

selecting at least two amphipatic substances, which differ in their solubility in a 
suitable liquid medium, such substances being capable of forming an extended surface, 
especially a membrane surface, at leasLwhen combined in contact with said medium, 

such that an extended surfade formed by the combination of substances is 
capable of attracting and associating with/he active agent to a greater extent than the 
surface formed only from the subslano^hichjs less soluble in the liquid medium and 
forms more extended surfaces thanlmelother substance alone. 

40. The method accordinjjpfclaim 39, 

characterised in that the combination of surface-forming substances is generated by 
filtration, pressure change or mechanical jhomogenisation, shaking, stirring, mixing, or 
by means of any other controlled mechanical fragmentation, in the presence of agent 
molecules. 



4 1 . The method according to claim 39, 
in which the selected combination of surfacaforming substances is permitted to adsorb 
to, or in some other way is brought into permanent contact with, (a) suitable supporting 
solid surface(s), and then with the liquid medium by adding one substance after another 
or several at a time, whereby at least one of the Mater surface-forming steps is carried out 
in the presence of the agent that subsequently associates with the solid-supported 
surface. 
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42. The method according to claim 38, 
characterised in that the adsorbing surfaces or their precursors, whether suspended in a 
liquid medium or supported byla solid, are first prepared by steps which may include 
sequential mixing of the surface forming molecules, and the associating molecules are 
5 then added and permitted to associate with the said surfaces, if necessary assisted by 
agitation, mixing or incubation, {provided that such treatment does not break-up the 
preformed surfaces. 1 



43. The method according to Glaims49-throtrgfr42; A 
10 characterised in that the surfaces with which the agent molecules associate correspond 
to any one of claims 1 through 371 



44. The method according to clatmrf9Thimigin37 

characterised in that the liquid metfnlm suspension characteristics correspond to any 
15 one of claims 1 to 37. A I 

45. A method for the preparation df a formulation for non-invasive 
application of various agents, suchpWi-diabetic agents, growth factors, 
immunomodulators, enzymes, rec^LiWn molecules, etc., or adrenocorticostatica, 

20 adrenolitica, etc., wherein surfaces capable of associating with said agent molecules are 
formed from at least one amphiphilic substance, at least one hydrophilic fluid, at least 
one edge active substance or surfactant, at least one agent and, in case, other customary 
ingredients, which together form said formulation. 

25 46. The method of claim 45, \ 

characterised in that at least one edge-active substance or a surfactant, at least one 
amphiphilic substance, at least one hydrophilic fluid and the agent are separately mixed 
and, if required, dissolved to form a solution, the resulting mixtures or solutions then 
being combined to subsequently induce, preferably by action of mechanical energy, the 

30 formation of the entities which associate with tne agent molecules. 





WO 00/24377 



10 



15 



47. The method of 
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48. The method as clai 



characterised in that said amphi Dhilic substances are either used as such, or dissolved 
in a physiologically compatible polar fluid, which may be water or miscible with water, 
or in a solvation-mediating agent, together with a polar solution. 



i hi 



ed in claim 47, wherein the said polar solution 



contains at least one edge-active si bstance or a surfactant. 

49. The method accordi] lg to any-oae-©£etemTS=4§^^ 
characterised in that the formation of said surfaces is induced by substance addition 
into a fluid phase, evaporation from! a reverse phase, by injection or dialysis, if needed 
with the aid of mechanical stress, such as shaking, stirring, vibrating, homogenising, 



ultrasonication, shear, freezing and tl 
pressure. 

50. The method of claid 
characterised in that the formation! 
filtering material having pores size: 



ing, or filtration using convenient driving 




faces is induced by filtration, the 



20 



n 0.01 nm and 0.8 ^m, preferably between 
0.02 nm and 0.3 (im, and most preferably between 0.05 |im and 0.15 |im, whereby 
several filters may be used sequentially or in parallel. 



25 




5 1 . The method according ta!amt= 0ne - af claim s^ ^throug h 50 r 
characterised in that said agents and carriers are made to associate, at least partly, after 
formation of the adsorbing surface. 

Hi 

52. The method according to any-e&e-efthe-claims 45 throughrto-5-t; — ■ 
characterised in that said surfaces, with whicn the agent molecules associate, are 
prepared just before the application of the formu\ation, if convenient from a suitable 
concentrate or a lyophylisate. 
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53. Use of a combinam 



A 53. Use of 
preceeffl fi claims , for i 



ion of substances in accordance with any-one-of-fche— 
jprecedmg-rfaimsi f6r the preparation of drug carriers, drug depots, or for any other kind 
of medicinal or biological applic ition. 

54 Use of a combination of substances in accordance with any-ene-efthe— -* 
'preeeding-eteims, in bioengineering or for genetic manipulations. 
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Us ^f a combinaticki of substances in accordance with-any=OT^uf the._ 
preeedmg-elaims^m separation technology, for (bio)processing or for diagnostic 
purposes. 



/) 56. Use of a combinatic 
-precedmgxtams to stabilise surfai 



absences in accordance with-any-onenrfHhe~~ 
^sociatmg molecules, especially chain molecules, 
that are at least partially amphipatiatsfoch as/(derivatised) proteins, polypeptides, 
polynucleotides, or polysaccharidesmg^ar in catalysing processes which involve such 
molecules in the surface-associated statS 



rs fi 57. r Use of a combination of substances in accordance with ajiy_Qne-of4he^ 
_ pisegdmg^&kas to affect the kinetics andXor the reversibility of association or 
20 dissociation between said surface-associating molecules and a complex, adaptable 

surface, whereby the higher surface charge density and/or greater surface softness and/or 
surface defect density speeds up the association, or the corresponding reduction slows 
down the rate of association or else induces partial molecular dissociation. 



